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(54) DISPLAY DEVICE FOR ENDOSCOPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display device 
for an endoscope which may be easily carried and has 
good operability. 

SOLUTION: The display device 6 has a main body 
section 61. A clamp section 62 is disposed on one side 
part of the main body section 61 and a display screen 63 
is freely openably and closably mounted atop the other 
side part The top surface of the clamp section 62 is 
provided with plural switches 71, 72, 73, 74, 75 and 76. 
The top surface of the clamp section 62 is provided with 
a detaining section 65 with which the thumb is detained 
when the clamp section 62 is plamped. The flank of the 
main body section 61 on the side opposite to the clamp 
section 62 is provided with a connector 8 for connecting 
the endoscope. 
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* NOTICES * 

JPO and INPIT are not responsible for any • 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] While being a display connectable with an endoscope and building in the display which 
displays the image obtained by said endoscope, and the control means which controls the. display 
action of said display The body section which has the hold section which holds said display when 
it has the rotation shaft supported to revolve for said display, enabling free closing motion and 
said display is closed, The grasping section which is prepared in said body section of one side of 
said rotation shaft, and is grasped in the case of carrying, While being prepared in said grasping 
section, it connects with said control means, and it has an actuation means for performing 
actuation relevant to the display action of said display at least. Said grasping section The display 
of the endoscope characterized by having the top face which becomes the external surface and 
abbreviation flush of said display when said display is closed, and the side face which extends 
along the direction which intersects said rotation shaft 

[Claim 2] The display of the endoscope according to claim 1 characterized by having further the 
record-medium insertion section for inserting the record medium which is formed in said 
grasping circles, is formed in said body circles in the battery holder for containing the cell which 
supplies a power source to said control means and said display, and the lower part of said hold 
section, and records the data relevant to the display of said display. 

[Claim 3] The display of the endoscope according to claim 1 or 2 characterized by having been 
prepared in the part of said grasping section and body section of the opposite side on both sides 
of said rotation shaft, and having further the connection which can connect said endoscope. 
[Claim 4] Said display is the display of the endoscope according to claim 1 to 3 characterized by 
having die length almost equal to said side face in a direction parallel to said side face of said 
grasping section. 

[Claim 5] The display of the endoscope according to claim 1 to 4 characterized by forming said 
actuation means in the top face of said grasping section. 

[Claim 6] Said display is the display of the endoscope according to claim 1 to 5 with which said 
screen is characterized by a check by looking becoming possible when it has the screen which 
displays the image obtained by said endoscope, and the external surface located in the tooth 
back of said screen and said display is wide opened from said hold section. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display for displaying the display and image 
of an endoscope for observing the object of the interior which is not direct vanity from the 
outside. 
[0002] 

[Description of the Prior Art] In order to observe conventionally the interior, such as a 
production facility which is not direct vanity from the outside for inspection or maintenance, or a 
product, in the production line of works etc., the industrial use endoscope is used. This industrial 
use endoscope is equipped with the grip section grasped in order that the digital disposal circuit 
which processes the ****** point (it is hereafter called the head section) which has the image 
sensor which photos the image of the interior, such as a product, and the signal outputted from 
an image sensor may be built in and a user may operate an endoscope, it grasps with the head 
section with a flexible tube etc., and the section is connected. A user can observe from the 
exterior the interior, such as a product which does not have direct vanity, by inserting in the 
interior, such as a product which wants to observe the head section. 

[0003] The conventional endoscope is connected to a control unit through a cable, and a display 
is connected to a control unit A control unit controls the display action of a display and displays 
an image on a display based on the video signal given from an endoscope. Such a control unit 
and a display are usually used by deferment 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, it is difficult to use the control 
unit and display which are connected to the conventional endoscope by deferment and to carry. 
Since it is necessary to have the grip section of an endoscope single hand especially at the time 
of observation with an endoscope, it is impossible to carry a control unit and a display by 
remaining one hand. 

[0005] Therefore, it becomes difficult to observe displaying with a display the interior, such as a 
production facility installed in each location while moving a long distance in the production line of 
works etc., or a product 

[0006] The purpose of this invention can be carried easily single hand, and is offering the display 
of the high endoscope of operability. 

[0007] Other purposes of this invention can be carried easily single hand, and are offering the 

high display of operability. 

[0008] 

[The means for solving a technical problem and an effect of the invention] While the display 
concerning the 1st invention is a display connectable with an endoscope and building in the 
display which displays the image obtained by the endoscope, and the control means which 
controls the display action of a display The body section which has the hold section which holds 
a display when it has the rotation shaft supported to revolve for a display, enabling free closing 
motion and a display is closed, The grasping section which is prepared in the body section of one 
side of a rotation shaft, and is grasped in the case of carrying, While being prepared in the 
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grasping section, it connects with a control means, and it has an actuation means for performing 
actuation relevant to the display action of a display at least The grasping section It has the top 
face which becomes the external surface and abbreviation flush of a display when a display is 
closed, and the side face which extends along the direction which intersects a rotation shaft 
[0009] In the display of the endoscope concerning this invention, the display is supported to 
revolve by the body section free [ closing motion ] with the rotation shaft Where a display is 
opened to the body section, the display action of a display is controlled by the control means 
built in the body section, and the image obtained by the endoscope is displayed on a display. 
Since the grasping section is prepared in the body section, a display can be easily carried by 
grasping the grasping section single hand. In this case,.since the actuation, means is formed in 
the grasping section, an actuation means can also be operated by the TTand which grasped the 
grasping section. 

[0010] Moreover, since the side face of the grasping section has extended along the direction 
which intersects a rotation shaft, the display supported to revolve by the rotation shaft can be 
opened [ grasping the side face of the grasping section single hand ] to a cross direction and 
closed smoothly. 

[0011] Moreover, when a display is closed, while a display is held in the hold section, the external 
surface of a display becomes the top face and abbreviation flush of the grasping sectioa 
Thereby, when the body section, a display, and the grasping section become box-like and do not 
use it as a whole, it miniaturizes. 

[0012] In the configuration of the display of the endoscope concerning the 1st invention, the 
display of the endoscope concerning the 2nd invention is prepared in grasping circles, is 
prepared in the body circles in the battery holder for containing the cell which supplies a power 
source to a control means and a display, and the lower part of the hold section, and is further 
equipped with the record-medium insertion section for inserting the record medium which 
records the data relevant to the display of a display. 

[0013] In this case, since a cell is contained by the battery holder of grasping circles, the weight 
section of the body section is located in the grasping section. Thereby, when the grasping 
section is grasped, the moment by the gravity produced into the parts of the grasping section 
and the opposite side becomes small, and can have a display in stability by the small force. 
Moreover, since it becomes possible to operate a control means and a display by the cell, a 
display can be carried more easily. 

[0014] Moreover, since the record-medium insertion section for inserting a comparatively small 
record medium is prepared in the body circles in the lower part of the hold section and the 
battery holder is prepared in grasping circles, it becomes possible to miniaturize the whole 
display more. 

[0015] In the configuration of the display of the endoscope concerning the 1st or 2nd invention, 
the display of the endoscope concerning the 3rd invention is prepared in the part of the grasping 
section and the body section of the opposite side on both sides of a rotation shaft, and is further 
equipped with the connection which can connect an endoscopie. 

[0016] In this case, since the connection is prepared in the part of the grasping section and the 
body section of the opposite side on both sides of the revolving shaft, the grasping section can 
be grasped easily, without being barred by the cable which connects an endoscope and the body 
section. Moreover, an endoscope can be operated by the hand of another side, grasping the 
grasping section single hand and operating an actuation means if needed. 

[0017] The display of the endoscope concerning the 4th invention has die length almost equal to 
a side face in the direction where a display is parallel to the side face of the grasping section in 
the configuration of the display of the endoscope concerning the 1st - one of invention of the 
3rd. 

[0018] In this case, since a display has die length almost equal to the side face of the grasping 
section in a direction parallel to the side face of the grasping section, the screen product of a 
display can be enlarged, without barring miniaturization of the whole display. 
[0019] In the configuration of the display of the endoscope which the display of the endoscope 
concerning the 5th invention requires for the 1st - one of invention of the 4th, an actuation 
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means is formed in the top face of the grasping section. In this case, the actuation means of the 
top face of the grasping section can be operated easily. 

[0020] In the configuration of the display of the endoscope which the display of the endoscope 
concerning the 6th invention requires for the 1st - one of invention of the 5th, a display has. the 
screen which displays the image obtained by the endoscope, and the external surface located in 
the tooth back of the screen, and when a display is wide opened from the hold section, the 
check by looking of the screen is attained. In this case, the screen can be checked by looking 
only when a display is wide opened from the hold section. 
[0021] 

[Embodiment of the Invention] It explains referring to a drawing about th^display of the 
industrial use endoscope used in order to observe the interior, such as a production facility 
which is not direct vanity from the outside in the production line of works etc. as an example of 
the display concerning this invention hereafter, or a product In addition, the display with which 
this invention is applied cannot be limited to the display of an industrial use endoscope, but can 
be applied also like the display of the, endoscope of other applications, and can be applied also to 
the common display which displays various images. 

[0022] Drawing 1 is the outline perspective view of the display of the industrial use endoscope 
by the gestalt of 1 operation of this invention. Moreover, for the top view of the display of 
drawing 1 , and drawing 3 , the front view of the display of drawing 1 and drawing 4 are [ drawing 
2 /. the side elevation of another side of the display of drawing 1 and drawing 6 of one side 
elevation of the display of drawing 1 and drawing 5 ] the bottom views of the display of drawing 
1 . Furthermore, drawing 7 is the side elevation of the endoscope to which the display of drawing 
1 is connected. 

[0023] First, the industrial use endoscope to which the display of drawing 1 — drawing 6 is 
connected using drawing 7 is explained. The head section 1, a flexible tube 2, the grip section 3, 
the cable 4, and the connector 5 are formed in the endoscope 10 shown in drawing 7 from the 
tip side. 

[0024] The head section 1 has the elongated shape which can be inserted in the interior, such as 
a production facility which is not direct vanity from the outside, or a product, and image sensors, 
such as CCD (charge-coupled device) which picturizes two or more light source and observation 
objects which irradiate light at an observation object, such as white LED (light emitting diode), 
are formed in the interior. , 

[0025] While a flexible tube 2 consists of helicol traveling wave tubes which have predetermined 
configuration holding power so that it may have flexibility, and it can curve in the configuration of 
arbitration and the configuration after a curve can be held, and grasping with the head section 1 
and connecting the section 3 The cable for grasping the video signal which supplies the power 
source and signal for operating the light source and the image sensor of the head section 1 to 
the interior, and is outputted from an image sensor, and transmitting to the section 3 is inserted 
in. 

[0026] It has the digital disposal circuit to which the grip section 3 processes the video signal 
transmitted to the interior through a cable while a user is fabricated by the configuration which 
is easy to grasp single hand, and a user grasps single hand, and grasps the section 3, and various 
actuation about an image pick-up is performed as a control unit 

[0027] Various control signals and a power source grasp a connector 5 from an indicating 
equipment 6, and it is supplied to the section 3 while connecting with the indicating equipment 6 
of drawing 1 - drawing 6 , grasping through a cable 4 and a connector 5 and outputting a video 
signal etc. to an indicating equipment 6 from the section 3. 

[0028] By incurvating the configuration of a request of a flexible tube 2 by the above-mentioned 
configuration, the location of the head section 1 is adjusted and it becomes possible to observe 
the interior, such as equipment which is not direct vanity from the outside. 
[0029] A display 6 is equipped with the body section 61 as shown in drawing 1 - drawing 6 . The 
grasping section 62 is formed in one flank of the body section 61. Moreover, crevice 61a is 
prepared in the top face by the side of the flank of another side of the body section 61, and the 
hinge region 66 which has the rotation shaft prolonged along the tooth back of the body section 
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61 in the back end of crevice 61a is formed. The display screen 63 is attached free [ closing 
motion ] to the body section 61 by the hinge region 66. 

[0030] With the gestalt of this operation, it is prepared in the location where the display screen 
63 differs from the grasping section 62 so that the grasping section 62 may be located in the 
side of the display screen 63, where the display screen 63 is closed to the body section 61. 
Moreover, when the display screen 63 is closed, the display screen 63 is held in crevice 61a of 
the body section 61, and the external surface of the display screen 63 and the top face of the 
grasping section 62 become almost flat-tapped. 

[0031] The side face 64 of the grasping section 62 extends in the direction which intersects 
perpendicularly with the rotation shaft of a hinge region 66, apd it is formed so that it may apply 
to the back end from the front end arid may curve in the shape of raSnTwhile it curves in the 
shape of radii, applying it to a lower limit from upper limit Moreover, when the grasping section 

62 is grasped by hand, the hanging section 65 on which the thumb js hung is attached in the top 
face of the grasping section 62. This becomes easy to have the grasping section 62 single hand. 
[0032] Furthermore, as shown in drawing 1 and drawing 2 , the switch 76 for carrying out the 
switch 75 and image transcription actuation for recording and reproducing the switch 74 for 
performing the switch 73 for performing the switch 72 for displaying the switch 71 for performing 
escape actuation and a menu and menu manipulation and momentary quiescence of an image and 
a voice memorandum is formed in the top face of the grasping section 62. 

[0033] Here, escape actuation is actuation returned to the condition before actuation. With a 
menu, the various actuation of file manipulation, brightness adjustment, a time-of-day setup/ etc. 
is indicated by list Menu manipulation is actuation about the display condition of screens, such 
as 2 double zoom, scrolling, and brightness adjustment, and the switch 73 serves both as the 
cross-joint key and the pushbutton switch. A menu can be displayed on a display screen 63 with 
a switch 72, and desired actuation can be chosen from a menu with a switch 73. If actuation of 
making the dynamic image currently displayed on the display screen as momentary quiescence of 
an image standing it still temporarily is said and a switch 74 is pushed, the image of a display 
screen 63 will stand it still. If a voice memorandum means recording the voice data inputted into 
the memory card mentioned later from the earphone microphone and a switch 75 is pushed, it 
can perform the sound recording and playback of a voice memorandum. If image transcription 
actuation means the actuation which records image data on a memory card and pushes a switch 
76, the video signal acquired from the endoscope 10 will be recorded on a memory card as image 
data. ' 

[0034] As shown in drawing 4 , in the side face of the body section 61 by the side of the display 
screen 63 The image output terminal 83 for outputting the image output terminal 82 for 
outputting the connector 81 and S video signal to which the connector 5 of drawing 7 is 
connected, and a compound video signal, quiescence of an image, The earphone microphone 
terminal 86 for inputting and outputting the loudspeaker terminal 85 and sound signal for 
outputting the remote end child 84 for controlling record of an image etc. from the outside and a 
sound signal is formed. 

[0035] Furthermore, as shown in drawing 5 , the input jack 87 and electric power switch 88 for 
connecting an AC adapter are prepared in the side face 64 of the grasping section 62. As shown 
in drawing 1 , LED (light emitting diode)77 which shows the ON state of an electric power switch 
88 is formed in the top face of the grasping section 62. 

[0036] As shown in drawing 3 and drawing 6 , the battery holder 90 for containing a cell is 
formed in the interior of the grasping section 62. 

[0037] Moreover, as shown in drawing 1 and drawing 3 , in the body section 61 in the lower part 
of crevice 61a, the memory card insertion section 91 for inserting the memory card mentioned 
later is formed. 

[0038] Drawing 8 is the block diagram showing the configuration of the control system built in 
the body section 61 of the indicating equipment 6 of drawing 1 - drawing 6 . 
[0039] In drawing 8 , CPU (arithmetic and program control)11, the key switch interface circuitry 
12, the image memory control circuit 14, an image memory 15, the video decoder 16, the video 
encoder 17, external image recording equipment 19, A/D converter (analog-to-digital converter) 
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21, D/A converter (digital to analog converter) 22, and the power circuit 24 are built in the body 
section 61 of drawing 1 - drawing 6 . A memory card 20 is inserted in external image recording 
equipment 19. 

[0040] The key switch group 13 includes the switches 71-76 shown in drawing 2 . Moreover,, 
built-in (liquid crystal display) LCD 18 constitutes the display screen 63. A cell 23 is contained 
by the battery holder 90 shown in drawing 3 and drawing 6 . With the gestalt of this operation, a 
rechargeable lithium-ion battery is used as a cell 23. 

[0041] The connector 5 of drawing 7 is connected to a connector 81. The video signal acquired 
by the endoscope 10 of drawing 7 is given to the video decoder 16 from a connector 81. The 
video decoder 16 decodes a video signal and gives image data to the imagp memory control : 
circuit 14. The image memory control circuit 14 writes image data in an image memory 15. 
Moreover, the image memory control circuit 14 reads the image data memorized in the image 
memory 15, and gives it to the video encoder 17. The video encoder 17 outputs S video signal to 
the image output terminal 82 and built-in LCD 18 while it encodes the image data read by the 
image memory control circuit 14 and outputs a compound video signal to the image output 
terminal 83. 

[0042] Actuation of the key switch group 13 is transmitted to CPU11 through the key switch 
interface circuitry 12. CPU11 controls the image memory control circuit 14 arid external image 
recording equipment 19 based on actuation of the key switch group 13. 

[0043] External image recording equipment 19 reads the image data which recorded the image 
data given from the image memory control circuit 14 on the memory card 20 based on the 
command of CPU11, or was recorded on the memory card 20, and gives it to the image memory 
control circuit 14. 

[0044] A/D converter 21 changes into digital voice data the sound signal given from the 
earphone microphone terminal 86, and gives it to the image memory control circuit 14 and 
external image recording equipment 19. The image memory control circuit 14 reads the voice 
data which wrote voice data in the image memory 15 with image data, or was memorized with 
image data in the image memory 15 based on the command of CPU11, and gives it to external 
image recording equipment 1 9 and D/A converter 22. 

[0045] External image recording equipment 19 reads the voice data which wrote voice data in 
the memory card 20 with image data, or was recorded on the memory card 20 with image data 
based on the command of CPU1 1, and gives it to the image memory control circuit 14 and D/A 
converter 22. 

[0046] D/A converter 22 changes into the sound signal of an analog the voice data given from 
the image memory control circuit 14 or external image recording equipment 19, and gives it to 
the earphone microphone terminal 86 and the loudspeaker terminal 85. 
[0047] A power circuit 24 is turned on and turned off by the electric power switch 88. This 
power circuit 24 supplies the DC power supply given from the DC power supply given from an 
AC adapter through the input jack 87, or a cell 23 to each circuit of a control system. 
[0048] With the gestalt of this operation, a display screen 63 is equivalent to a display, a hinge 
region 66 is equivalent to a rotation shaft, and crevice 61a is equivalent to the hold section. 
Moreover, CPU11 and the image memory control circuit 14 are equivalent to a. control means, 
switches 71-76 and the key switch group 13 are equivalent to an actuation means, and a 
connector 81 is equivalent to a connection. Furthermore, a memory card 20 is equivalent to a 
record medium, and the memory card insertion section 91 is equivalent to the record-medium 
insertion section. 

[0049] With the gestalt of this operation, as shown in drawing 2 and drawing 3 , the width of face 
W of a display 6 is 20cm, height H is 5cm, and depth D is 12cm. Moreover, a display screen 63 is 
4inch mold. 

[0050] Drawing 9 is the front view showing the condition of having grasped the display 6 of 
drawing 1 single hand. In the display 6 of the gestalt of this operation, since the grasping section 
62 is formed in the body section 61, as shown in drawing 9 , a display 6 can be easily carried by 
grasping the grasping section 62 single hand. In this case, since switches 71-76 are formed in 
the grasping section 62, switches 71-76 can also be operated by the hand which grasped the 
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grasping section 62. 

[0051] Carrying a display 6 and an endoscope 10 by operating switches 71-76 having the grip 
section 3 of the endoscope 10 of drawing 7 single hand, and grasping the grasping section 62 by 
remaining one hand by that cause, the image obtained by the endoscope 10 can be displayed on 
the display screen 63, and can be observed. 

[0052] In this case, since the battery holder 90 which contains a dell 23 is formed in the grasping 
section 62, the weight section of the body section 61 is located in the grasping section 62. 
Thereby, when the grasping section 62 is grasped, the moment by the gravity produced into the 
parts of the grasping section 62 and the opposite side becomes small, and can have a display 6 
in stability by the small force. Since especially this display 6 can operajtej^y the cell, portability 
and its operability are high. 

[0053] Moreover, it is prepared in the part of the body section 61 where the grasping sections 62 
differ in a display screen 63, and the display screen 63 supported to revolve by the hinge region 
66 can be opened [ since the side face 64 of the grasping section 62 has extended along the 
direction which intersects perpendicularly with the rotation shaft of a hinge region 66 / grasping 
the side face 64 of the grasping section ,62 single hand ] to a cross direction and closed 
smoothly. Moreover, where a display screen 63 is closed, the grasping section 62 can be grasped, 
and switches 71-76 can also be operated. 

[0054] Furthermore, when the display screen 63 is closed, while the display screen 63 is held in 
crevice 61a, the external surface of the display screen 63 becomes flat-tapped with the top face 
of the grasping section 62. Thereby, the body section 61, the grasping section 62, and the display 
screen 63 become box-like as a whole, and are miniaturized at the time of un-using it 
[0055] moreover, the inside of the body section [ in / in the memory card insertion section 91 
for inserting the comparatively small memory card 20 / the lower part of crevice 61a ] 61 — 
preparing — since the battery holder 90 is formed in the grasping section 62, the whole display 6 
becomes compacter. 

[0056] Moreover, since the depth of the display screen 63 is almost equal to the depth of the 
grasping section 62, the screen product of the display screen 63 becomes large, without barring 
miniaturization of the whole display 6. 

[0057] Furthermore, since the connector 81 is formed in the part of the body section 61 which is 
different in the grasping section 62, the grasping section 62 can be grasped easily, without being 
barred by the cable 4 of an endoscope 10. Thus, the high display 6 of portability and operability 
is realized. : 
[0058] In addition, although the grasping section 62 of a display 6 is formed in a part which is 
different in the display screen 63 of the body section 61 with the gestalt of the above- 
mentioned implementation, the grasping section 62 may be formed in the same part as the 
display screen 63. For example, you may constitute so that the display screen 63 may cover the 
whole top face of the body section 61 and the grasping section 62. In this case, since switches 
71-76 are located under the display screen 63 where the display screen 63 is closed, where the 
display screen 63 is opened, they can operate switches 71-76. 

[0059] Moreover, although the gestalt of the above-mentioned implementation explained the 
case where the endoscope 10 equipped with the flexible tube 2 was connected to a display 6, a 
display 6 is connectable also with the rigid endoscope equipped with hard tubing instead of the 
flexible tube 2. 

[0060] Moreover, although the display 6 of the gestalt of this operation is effective when it uses 
for the industrial use endoscope which observes the interior, such as a production facility 
installed in each location, or a product, moving a long distance since portability and operability 
are high, it is also connectable not only with ah industrial use endoscope but various 
endoscopes. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . 

[Drawing 1] It is the outline perspective view of the display of the industrial use endoscope by 

the gestalt of 1 operation of this invention. 

[Drawing 2] It is the top view of the display of drawing 1 . 

[Drawing 3] It is the front view of the display of drawing 1 . 

[Drawing 4] It is one side elevation of the display of drawing 1 . 

[Drawing 5] It is the side elevation of another side of the display of drawing 1 . 

[Drawing 6] It is the bottom view of the display of drawing 1 . 

[Drawing 7] It is the side elevation of the endoscope connected to the display of drawing 1 . 
[Drawing 8] It is the block diagram showing the configuration of the control system built in the 
body section of the indicating equipment of drawing 1 . 

[Drawing 9] It is the front view showing the condition of having grasped the display of drawing 1 
single hand. 

[Description of Notations] 

1 Head Section 

2 Flexible Tube 

3 Grip Section 

4 Cable 

5 Connector 

6 Display 

10 Endoscope 

11 CPU 

14 Image Memory Control Circuit 

61 Body Section 
61a Crevice 

62 Grasping Section 

63 Drsplay Screen 

64 Side Face 

65 Hanging Section 

66 Hinge Region 

71,72, 73, 74, 75, 76 Switch 
81 Connector 

91 Memory Card Insertion Section 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

J^i LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



